INTRODUCTION
practice and the age and sex of the GPs. 3, [6] [7] [8] [9] A recent study in east London suggested that prescribing volumes of anxiolytics and hypnotics were similar between South Asian and UK trained GPs, although UK trained GPs prescribed fewer antidepressants. 10 South Asian trained GPs were found to prescribe more medication than UK trained GPs in a national study exploring prescribing in all English regions (the difference applied to frequency but not to cost). 11 In the latter study, deprivation was the major determinant of variation in overall prescribing, 11 while Pharoah and Melzer have found that deprivation did not influence anxiolytic and hypnotic prescribing significantly in practices in Cambridge and Huntingdon and neither did a number of variables relating to the structure and organization of the practice. 4 This lack of association with social deprivation may have been a reflection of the relatively narrow social gradient in this part of the country. Lower prescribing rates have been reported in Asian communities in east London and in black neighbourhood residents in a number of US studies, although other ethnic groups have not been previously studied in UK. 3, [12] [13] [14] Other factors associated with high prescription rates include being female, 4, 12, 14, 15 older, 3, 4, 9, 12, 13, 15 lower educational status, 13 marital status (separated or divorced), 13 proportion of temporary residents, 4 and the concurrence of chronic somatic and serious mental illnesses. 9, [13] [14] [15] [16] The new contract for GPs in the UK has provided a wealth of new descriptive and epidemiological data about the performance of general practice (Quality and Outcomes Framework [QOF] data), 17 and the opportunity for studies at a national level. Established in 2004, the QOF gives financial incentives to GPs for achieving certain performance targets in four main domains: Clinical Care, Organisational, Patient Experience, and Additional Services (such as cervical smears or maternity services). 18 The identification of parameters predicting the volume of anxiolytic and hypnotic prescribing throughout general practices in England is expected to provide an insight into the reasons why practices vary widely in the amount of these drugs which they prescribe. Prescribing of these drugs is often used as a proxy indicator of prescribing quality, and the point of this study was to explore whether this is supported by evidence of association with other indicators that describe aspects of quality. 19 Social deprivation has been linked with high volumes of anxiolytic and hypnotic prescribing. 11 The aim of the study was to explore the predictors of anxiolytic and hypnotic prescribing in general practice in England and to determine the relative influences of the local demography, characteristics of the GPs and their practices, and the achievement of performance indicators included in the QOF data set.
METHOD

QOF data
QOF data for all general practices in England (n =
How this fits in
Small scale studies have produced conflicting findings about the importance of the demography of the practice population and the characteristics of the GPs and their practices in explaining the wide variation of anxiolytics and hypnotics prescribed in primary care settings in England. On the basis of a national study, this study confirms the importance of social deprivation as a determinant of high levels of anxiolytic and hypnotic prescribing, although GPs working in areas with a higher proportion of ethnic minorities prescribe fewer anxiolytics and hypnotics. Practices with higher QOF scores and training practices prescribe fewer anxiolytics and hypnotics. The proportion of GPs qualified outside UK within practices is not a predictor of anxiolytic and hypnotic prescribing. 20 The dataset also incorporated the practice-based prevalence values for 'Serious Mental Illnesses', one of the 11 chronic conditions included in QOF, which was loosely defined in the study year as, 'any patient with serious impairment as a result of a mental illness'.
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Practice characteristics
A detailed summary of practice characteristics was obtained from the Primary Care Research and Development Centre, University of Manchester. Data included: list size, training practice status, age/sex breakdown of registered population, as well as the number of full-time equivalent GPs.
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Anxiolytic and hypnotic prescribing data
Prescribing data were collected from April 2004 to March 2005 from national prescribing analysis and cost tabulation data, and were provided by the Prescription Pricing Division in Newcastle. 22 Data were used relating to 'anxiolytics and hypnotics', the term used to describe drugs included in Chapter 4.1 of the British National Formulary (BNF; excluding barbiturates). Similar data were obtained describing the volume of antidepressant and major tranquilliser prescribing (BNF chapters 4.2 and 4.3 respectively).
The volume of prescribing was standardised using average daily quantities (ADQs), a measure which makes allowance for differences in the duration of each prescription. 23 The total number of patients registered at each practice and their age/sex profile were standardised using Specific Therapeutic group Age-sex weightings-Related Prescribing Units (STARPUs). 24 STAR-PUs act as a standardised measure of all patients registered at each practice, weighted according to national prescribing patterns. STAR-PU ratings exist for several categories of medication and those used in the current study were specific to anxiolytics and hypnotics (as contained in Chapter 4.1 of the BNF). Anxiolytic and hypnotic prescribing was expressed as the standardised volume prescribed for the standardised registered population at the practice (ADQs per 1000 STAR-PUs).
Census-based variables
Data from the 2001 UK National Census were obtained and linked to practice data using the Super Output Area (SOA) for each practice. 25 SOAs are geographical, 'socially homogenous' areas containing an average population of about 1500 people. SOAs form the basis for calculating the Index of Multiple Deprivation (IMD) 2004. 25 IMD data are only available at practice rather than at patient level in England. Census-derived ethnicity figures were obtained, again based on SOAs linked to general practice postcodes, and aggregated at the level of the five main ethnic groupings: white or white British, black or black British, Asian or Asian British, mixed, and Chinese or other (data provided by the Informatics Collaboratory of the Social Sciences, University of Sheffield).
Statistical analysis
A dataset was constructed containing data from all 8576 practices in England, their QOF data, practice and census-based variables and prescribing data. Sixty-one (0.7%) practices were excluded from the analysis because they were no longer independent at the end of the study year or had a list size of under 750 patients or under 500 per full-time GP; these were excluded as it was considered likely that they were either new practices or practices about to close. Postcode and SOA code anomalies meant that QOF data could only be matched to IMD data for 8480 (98.8%) practices, while anxiolytic and hypnotic prescribing data were available for 8509 (99.2%) practices. A further twenty practices from the final analysis were omitted because they did not prescribe any anxiolytics and hypnotics during the year of study. It was considered likely that this was an artifact and a zero value would have had an undue effect on the final regression model. The equivalent number of practices with extreme high values (>7 interquartiles beyond the 75th percentile) were also omitted as these too were likely to be highly atypical practices, probably specialising treatment of benzodiazepine dependence. The final dataset consisted of 8469 (98.8%) practices.
Data were analysed using the SPSS (version 15.0). Given the size of the database containing information on more than 8000 practices, the central limit theorem ensures that parametric tests are valid. Regression models were used to explore the univariate associations between the volume of anxiolytics and hypnotics, and the QOF-, practice-, and census-derived predictor variables. All variables with significant univariate association with the volume of anxiolytics and hypnotics were then included in a multivariate analysis using multiple linear regression based on the forward stepwise method.
RESULTS
The standardised volume of anxiolytic and hypnotic prescribing varied widely between practices ( Figure  2 ): the median volume was 9862 ADQs per 1000 STAR-PUs; interquartile range: 6776 to 14 120; 5th and 95th centiles: 3093 to 24 967.
The characteristics of the GPs and their practices, the demography of the practice population, and the QOF indicators included in this study are summarised in Table 1 . Univariate associations between the standardised values for anxiolytics and hypnotics and the predictor variables included are summarised in Table 2 .
The standardised volume of anxiolytic and hypnotic prescribing was positively correlated with both major tranquilliser and antidepressant prescribing volumes (Pearson's r = 0.31 and 0.37 respectively).
Multivariate analysis
A parsimonious regression model was constructed. Ten variables explained 20.5% of the variation in anxiolytic and hypnotic prescribing volume ( Table 3 ).
The adjusted regression coefficients demonstrate the effect of each variable after adjustment for confounding. After adjustment, the predictive power of four variables increased: the IMD score, the proportion of black or black British, and Asian or Asian British, and the Clinical Care domain score; these variables accounted for 17.7% of the variation.
DISCUSSION
Summary of main findings
The findings have demonstrated large variations in anxiolytic and hypnotic prescribing between general practices in England. The model that has emerged indicates that social deprivation is the major determinant of prescribing volume with higher prescribing levels in more deprived areas. Conversely, practices based in areas with higher proportions of any ethnic minority and particularly black or black British people, prescribed fewer anxiolytics and hypnotics.
Certain practice attributes which could be considered as 'quality indicators' were associated with lower levels of prescribing, such as scoring The positive correlation between the prescribing volumes for anxiolytics and hypnotics, major tranquillisers, and antidepressants implies that higher prescribing of anxiolytics and hypnotics is not substituting for other psychotropic medication in these practices. Instead, higher prescribing levels of anxiolytics and hypnotics appears to occur within a context of higher overall psychotropic prescribing.
Strengths and limitations of the study
This is the first national study to explore determinants of anxiolytic and hypnotic prescribing. It is also the first study to explore the interaction between prescribing and ethnicity based on the five ethnic groupings used in the 2001 UK Census, and to link these prescribing data to QOF data.
However, several limitations may affect the interpretation of the findings. First of all the model that has emerged explains a relatively small part of the variation in anxiolytic and hypnotic prescribing. Table 2 . Statistically significant univariate associations between anxiolytic and hypnotic prescribing volume and predictor variables.
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An ecological study is unable to capture all the influences on GP prescribing thresholds. 26 The study was unable to link consultation data with prescribing data which meant that the study could only link the overall volume of prescribing in each practice with the overall characteristics of the registered population rather than with the actual patients who received those prescriptions. There was no information about the comorbidities, social deprivation level of these individual patients, or prescriptions for particular age cohorts. Similarly, without consultation data it was not possible to study the prescribing indication and therefore it was not possible to determine whether medication was prescribed predominantly as an anxiolytic or as a hypnotic (the prescribing of some drugs outside Chapter 4.1 of the BNF were not included which may have a similar clinical effect).
Comparison with existing literature
The findings confirmed the association between anxiolytic and hypnotic prescribing and social deprivation. 11, 15 Social deprivation may act as a catalyst for anxiolytic and hypnotic prescribing and might be perceived as a coping strategy for dealing with disadvantage. Moreover, the increased prevalence of chronic physical illnesses in deprived areas is likely to increase the demand for these drugs. 15, 16 The finding in the current study of lower prescribing volumes in areas with higher proportions of ethnic minorities is challenging to interpret. Some studies have reported lower prevalence rates of anxiety symptoms in Caribbeans and black Africans, whereas in the Asian community, prevalence studies have produced conflicting findings. [27] [28] [29] [30] [31] Prevalence studies need to be interpreted with caution, as findings may be a function of differences in helpseeking behaviours and social beliefs about the acceptability and management of psychological illness 29, [32] [33] [34] [35] or they may represent differences in the recognition of mental health problems by health professionals. [36] [37] Cultural beliefs may deter patients from attending, particularly where family support is seen as the most appropriate coping method (for example, in the Bangladeshi community), or may hamper detection if, for example, alternative concepts are proffered such as belief in the role of magic (for example, in the Yoruba community). 35 Consultation rates for mental disorders -in particular, anxiety and depressionhave been reported as lower in all immigrant groups in London general practices. 32 Once patients do attend their GP, there is evidence to suggest that patients coming from ethnic minorities are less likely to have mental health problems recognised, 36 and this has been shown particularly for black ethnic groups. 37 Lower anxiolytic prescribing has been reported in practices with more Asian names, 3 while a number of studies in the US have also reported that black Americans were prescribed fewer anxiolytics and hypnotics than white Americans. [12] [13] [14] Nevertheless, the current study's findings on ethnicity need to be interpreted with caution because the proportion of ethnic minorities is highly negatively skewed and the relatively few areas with a high proportion of ethnic minorities would have a disproportionate effect on the regression model. The study provided evidence that variables describing, in broad terms, higher quality of care were associated with lower volumes of anxiolytic and hypnotic prescribing. It could be postulated that practices that achieve higher scores for Clinical Care and Organisational domains are likely to be better organised practices, functioning at a higher level of overall clinical care and that this aura of quality might affect overall tranquilliser prescribing -a 'halo effect'. These practices may, as part of their higher quality service, have better access to talking therapists and offer an alternative approach to drug treatment of mental health problems. More successful management of long-term conditions might conceivably translate into reduced anxiety levels and reduced demands for anxiolytics and hypnotics. 38 Training practices also had lower levels of prescribing, which might be related to their educational ethos or to an emphasis on the importance of communication skills, which may substitute for the issuing of a prescription. 3, 39 A similar understanding of the dynamics of the GP consultation might explain lower prescribing levels by female GPs. Although previously reported findings lack consistency, 15, 40 the link of female GPs with lower prescription rates could be attributed to the traditional consideration that female GPs are more psychosocially orientated and more patient-centred than their male colleagues. 41, 42 Like others, 10 no evidence was found in the current study linking anxiolytic and hypnotic prescribing to the country where the GP qualified. An initial association between high prescribing and place of qualification 'disappeared' when adjusted for confounding as, for example, many of the practices where non-UK trained GPs work are located in deprived areas.
Implications for future research and clinical practice
Within the context of declining levels of anxiolytic and hypnotic prescribing, the observed prescribing variations imply that clinical 'need' is not the only determinant of prescribing. For some practices, high prescribing volumes may be attributable to their population characteristics. For most practices, the factors linked with higher prescribing levels are less well defined. Finally, the pursuit of improved QOF performance does appear to be aligned with the desire to restrain the prescribing of anxiolytics and hypnotics.
Further research is needed to define the reasons for the 80% of variation in prescribing which remained unexplained by the study. Factors may include inappropriate long-term prescribing, an increased tendency to opt for issuing a prescription, rather than pursuing a more psychosocial therapeutic model, or misperceptions by GPs of the demand for medication by patients. Further research is also needed on the effectiveness of strategies to reduce anxiolytic and hypnotic prescribing in these high prescribing practices.
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